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Background. Patients treated with interferon (IFN) based therapies may develop exacerbation of autoimmune disease. We herein
present the case of a 53-year-old female patient who developed celiac disease (CD) as a result of triple therapy (interferon, ribavirin,
and boceprevir) for chronic HCV. Case. 53-year-old Caucasian female with past medical history of IV drug abuse was referred for
abnormal LFTs. Laboratory data showed HCV RNA of 4,515,392 IU/mL, HCV genotype 1a, with normal LFTs. She was treated
with 4 weeks of pegylated interferon alfa-2a plus ribavirin, followed by triple therapy using boceprevir for a total of 28 weeks.
Approximately 4 weeks after initiation of triple therapy patient developed loose nonbloody bowel movements and was also found
to have anemia. Biopsies from first and second portions of the duodenum were consistent with CD. The patient was treated with
a gluten-free diet. Her intestinal symptoms improved and the hemoglobin returned to normal. Conclusion. Chronic HCV patients
being treated with interferon alfa can develop celiac disease during or after therapy. For patients with positive autoantibodies, all-
oral-IFN-free regimens should be considered. Celiac disease should be considered in patients who develop CD-like symptoms
while on and shortly after cessation of interferon alfa therapy.

1. Introduction

Chronic hepatitis C (HCV) is one of the most common
causes for liver transplantation. There are at least 5.2 million
persons living with chronic HCV in the United States today
[1]. The standard of care for treatment of chronic HCV
genotype 1 infection before the approval of newer interferon-
free regimens was a triple combination regimen therapy
involving pegylated interferon alfa, ribavirin, and a NS3/4A
protease inhibitor (boceprevir, telaprevir, and simeprevir) or
a nucleotide analogue NS5B polymerase inhibitor (sofos-
buvir) or peginterferon and ribavirin alone. Some patients
may develop autoimmune side effects related to underlying
disorders while on interferon treatment [2]. We herein
present a case of a 53-year-old female who was started on
triple therapy (interferon, ribavirin, and boceprevir) forHCV
and subsequently developed celiac disease (CD) as a result of
therapy.

2. Case Description

C. K., a 53-year-old Caucasian female, was referred by her
primary care physician for abnormal liver function tests. She
was first diagnosed with HCV exposure in 2005 with geno-
type 3a and had undergone pegylated interferon monother-
apy weekly for six months. She achieved end of treatment
response. Subsequently, she continued to use intravenous
drugs. On presentation to our clinic on 05/04/2011, patient
was found to have reinfection with genotype 1a with an HCV
viral load of 29,000 IU/mL. She had no nausea, vomiting,
heartburn, abdominal pain, or dysphagia. She had lost some
weight but she was dieting. She denied any intravenous drug
and alcohol use in last 3 years.

Her pastmedical historywas notable formethicillin resis-
tant staphylococcus aureus (MRSA) endocarditis, vertebral
osteomyelitis, hyperlipidemia, diverticulosis, and Helicobac-
ter pylori gastritis. There was no family history of celiac
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Figure 1: Liver biopsy showing grade 2 inflammation activity and
stage 1 fibrosis.

disease, type 1 diabetes or any other autoimmune diseases.
She is a former smoker. Her medications included butal-
bital/acetaminophen/caffeine, simvastatin, and esomepra-
zole.

Initial physical examination showed temperature of
98.2∘F, pulse of 72 beats/minute, BP of 116/70mm/Hg, and
weight of 146 pounds. Physical examination was normal
“without stigmata of liver disease or malnutrition and so
forth.”

Laboratory data on initial visit showed normal complete
blood count (CBC), complete metabolic profile (CMP), and
iron studies. Pt was found to have HCV viral load of
4,515,392 IU/ml and genotype 1a. Other causes of liver disease
including hepatitis B, autoimmune hepatitis, Wilson disease,
andHIVwere ruled out.The patient underwent a liver biopsy
which showed Metavir grade 2 inflammatory activity and
stage 1 fibrosis (Figure 1).

Colonoscopy was also done on 6/25/2008 at different
facility, which did not show any polyps but showed diver-
ticular disease of descending colon and sigmoid colon. The
patient underwent upper gastrointestinal endoscopy (EGD)
done on 10/7/2009 which was unremarkable.

Treatment was initiated on dual therapy with pegylated
interferon alfa-2a at 180 𝜇g subcutaneous weekly plus rib-
avirin 600mg orally twice per day for a 4-week lead-in
phase, followed by triple therapy using boceprevir (BOC)
800mg orally three times per day for total of 28 weeks. HCV
viral loads which were collected at weeks 4, 8, 12, 21, and
24 were undetectable by polymerase chain reaction. During
treatment, the patient developed neutropenia and anemia,
which were treated with pegfilgrastim and darbepoetin alfa.

Approximately 4 weeks after initiation of triple therapy
the patient developed loose nonbloody bowel movements,
which was not reported at the time. She experienced nausea
and decreased appetite but no vomiting or abdominal pain.
Occasionally she felt bloated. There was no fever, chills, or
skin rash.

Threemonths following cessation of treatment the patient
complained of ongoing weakness and dyspnea on exertion
which had begun after the initiation of therapy but which
had not resolved completely. She had ten-pound weight
loss during treatment which persisted, but she also now

Figure 2: Duodenal biopsy showing mild villous blunting, crypt
hyperplasia, and intraepithelial lymphocytes characteristic of celiac
disease.

admitted to having 5-6 watery loose bowel movements
for the preceding five months. Repeat CBC showed low
hemoglobin of 10.7 g/dL (baseline 14 g/dL). The patient failed
to give stool samples for analysis. She underwent an EGD
and colonoscopy. During EGD, mucosa in the stomach and
second and third part of duodenum appeared normal but
biopsies from second portion of the duodenum revealed
mild villous blunting, mild crypt hyperplasia, and minimal
intraepithelial lymphocytes consistent with CD (Figure 2).
The tissue transglutaminase IgA was 85U/mL. The patient
was started on gluten-free diet. Her intestinal symptoms
improved and the hemoglobin returned to normal.

3. Discussion

Development of CD has been reported in patients with
chronic hepatitis C [3, 4] and CD activation after the initi-
ation of interferon alfa has also been described [5–8]. There
are studies which deny any clear association or increased
prevalence of CD in patients with HCV [9–11] but, on the
contrary there are studies to support the increased prevalence
of celiac autoantibodies in patients with chronic hepatitis C
and risk of activation of silentCDduring interferon treatment
[7, 8].

Autoimmune side effects including hyperthyroidism,
hypothyroidism, diabetes mellitus, interstitial pneumonitis,
autoimmune thrombocytopenic purpura, hemolytic anemia,
rheumatoid arthritis, and systemic lupus erythematosus have
all been reported to exacerbate or develop during interferon
therapy [2].

CD is an autoimmune disease prevalent in Caucasians
of European descent (1 : 200–300) and is mediated by CD4
lymphocytes in response to ingested gluten in genetically
predisposed individuals. Gama interferon production, stimu-
lated by gluten, activates CD4 lymphocytes in lamina propria
of small intestine mucosa resulting in intestinal mucosa
damagewith villous atrophy, crypts hyperplasia; withmucosa
infiltration with CD3+ lymphocytes [6]. CD may present
in various clinical modes such as potential, latent, silent,
atypical, and classical modes.

Interferon alfa and ribavirin treatment for chronic HCV
may unmask the symptoms of celiac disease [5–8]. However,
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diarrhea, the hallmark symptom of celiac disease, may also
occur as a result of IFN-alpha therapy [12]. Interferon use
has the potential to exacerbate autoimmune disease either by
direct effects on tissues or through its effect on the immune
system by altering lymphocyte population and the profile of
cytokine production. While interferon alfa acts in differen-
tiation of T helper (Th) 2 cells to Th1 cells and improve T-
cell and natural killer cell cytotoxicity [6], ribavirin promotes
a Th1 cytokine-mediated immune response, suppressing Th2
response [13]. Similarly, gluten induced activation of lamina
propria Th1 cells followed by secretion of IFN gamma is
an important pathogenic mechanism in CD [14]. Thus one
might speculate that Th1/Th2 imbalance may play a role in
the activation of CD in some patients. Our patient was on
boceprevir (BOC), along with IFN and ribavirin.

This is a case of patient manifesting celiac disease on and
after treatmentwith interferon based triple regimen.Whether
BOC has additive effects on IFN-ribavirin is unknown. Our
experience with this case raises again the important question
of whether CD screening should be performed prior to
initiation of interferon based therapy for chronic hepatitis C
[15]. Although screening for celiac disease before initiation
of interferon therapy has been suggested [16, 17], current
screening recommendations for celiac disease are targeted
towards pediatric and adult patients already diagnosed with
certain autoimmune diseases (including autoimmune thyroid
disease, autoimmune liver disease, primary biliary cirrhosis,
and type 1 diabetes mellitus) [18, 19]. Screening for CD in
the setting of HCV treatment with interferon has not yet
been recommended. Patients with positive autoantibodies
require careful consideration of IFN-free regimens. If IFN-
free regimens are not available there should be a low threshold
for obtaining tissue transglutaminase IgA from patients if
diarrhea, weight loss, or anemia developed while on or
after the use the interferon therapy and if the suspicion
of CD is high, intestinal biopsy should be pursued even if
serologies are negative and a gluten-free diet must be started
preemptively.

4. Conclusion

Chronic HCV patients being treated with interferon alfa
can develop celiac disease during or after therapy. For
patients with positive autoantibodies, all-oral-IFN-free reg-
imens should be considered. Celiac disease should be con-
sidered in patients who develop CD-like symptoms while on
and shortly after cessation of interferon alfa therapy.

Consent

No informed consent was required for case report. All
identifying patient information is removed to protect patient
privacy.

Conflict of Interests

The authors certify that the information provided in the case
report is accurate and references are taken from published
literature. There is no financial support of any kind from

any source. The authors declare that there is no conflict of
interests regarding the publication of this paper.

Authors’ Contribution

Amandeep Singh, primary author/guarantor, was responsible
for data collection, literature search, and writing of case
report.

References

[1] E. Chak, A. H. Talal, K. E. Sherman, E. R. Schiff, and S.
Saab, “Hepatitis C virus infection in USA: an estimate of true
prevalence,” Liver International, vol. 31, no. 8, pp. 1090–1101,
2011.

[2] F. L. Dumoulin, L. Leifeld, T. Sauerbruch, and U. Spengler,
“Autoimmunity induced by interferon-𝛼 therapy for chronic
viral hepatitis,” Biomedicine and Pharmacotherapy, vol. 53, no.
5-6, pp. 242–254, 1999.

[3] K. D. Fine, F. Ogunji, Y. Saloum, S. Beharry, J. Crippin, and
J. Weinstein, “Celiac sprue: another autoimmune syndrome
associated with hepatitis C,”The American Journal of Gastroen-
terology, vol. 96, no. 1, pp. 138–145, 2001.

[4] A. Teml and H. Vogelsang, “Re: celiac sprue: another autoim-
mune syndrome associated with hepatitis C,” American Journal
of Gastroenterology, vol. 96, no. 8, pp. 2522–2523, 2001.

[5] E. V. Martins Jr. and A. K. Gaburri, “Celiac disease onset
after pegylated interferon and ribavirin treatment of chronic
hepatitis C,” Arquivos de Gastroenterologia, vol. 41, no. 2, pp.
132–133, 2004.

[6] L. E. Adinolfi, E. D.Mangoni, and A. Andreana, “Interferon and
ribavirin treatment for chronic hepatitis C may activate celiac
disease,”American Journal of Gastroenterology, vol. 96, no. 2, pp.
607–608, 2001.

[7] E. Durante-Mangoni, P. Iardino, M. Resse et al., “Silent celiac
disease in chronic hepatitis C: impact of interferon treatment
on the disease onset and clinical outcome,” Journal of Clinical
Gastroenterology, vol. 38, no. 10, pp. 901–905, 2004.

[8] J. L. Narciso-Schiavon and L. D. L. Schiavon, “Autoantibodies
in chronic hepatitis C: a clinical perspective,” World Journal of
Hepatology, vol. 7, no. 8, pp. 1074–1085, 2015.

[9] L. Hernandez, T. C. Johnson, A. J. Naiyer et al., “Chronic
hepatitis C virus and celiac disease, is there an association?”
Digestive Diseases and Sciences, vol. 53, no. 1, pp. 256–261, 2008.

[10] T. Thevenot, J. Denis, V. Jouannaud et al., “Coeliac disease in
chronic hepatitis C: a French multicentre prospective study,”
Alimentary Pharmacology and Therapeutics, vol. 26, no. 9, pp.
1209–1216, 2007.

[11] T.Thevenot, A. Boruchowicz, J.Henrion, B.Nalet, andH.Moin-
drot, “Celiac disease is not associated with chronic hepatitis C,”
Digestive Diseases and Sciences, vol. 52, no. 5, pp. 1310–1312, 2007.

[12] G. Dusheiko, “Side effects of alpha interferon in chronic
hepatitis C,” Hepatology, vol. 26, no. 3, pp. 112S–121S, 1997.

[13] R. C. Tam, B. Pai, J. Bard et al., “Ribavirin polarizes human
T cell responses towards a Type 1 cytokine profile,” Journal of
Hepatology, vol. 30, no. 3, pp. 376–382, 1999.

[14] D. Schuppan, “Current concepts of celiac disease pathogenesis,”
Gastroenterology, vol. 119, no. 1, pp. 234–242, 2000.

[15] M. P. Manns, J. Mccone, M. N. Davis et al., “Overall safety
profile of boceprevir plus peginterferon alfa-2b and ribavirin



4 Case Reports in Hepatology

in patients with chronic hepatitis C genotype 1: a combined
analysis of 3 phase 2/3 clinical trials,” Liver International, vol.
34, no. 5, pp. 707–719, 2014.

[16] M. R. Nejad and S. M. Alavian, “Should routine screening for
celiac disease be considered before starting interferon/ribavirin
treatment in patients affected by chronic hepatitis C or not?”
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